TELUM

Interactive Software for Integrated
Land Use and Transportation Modeling
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Introduction

= TELUM is a land use modeling
Software package that can be Analysis of Results for Houscholds
used for evaluating Iand USG ﬁbservedvs. Estimated Household Location \
impacts of regional transportation
improvement projects.
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= TELUM forecasts future location
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of employment and households.

= Developed under the federal
TELUS grant as a standalone z
modeling software.
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What Is a Land Use Model?

A land use model is a quantitative method which . . .

= Forecasts employment and population demand for
location in specific zones of a region;

= Calculates the amount of employment and population
that will be located in each zone;

= Calculates the amount of land that will be used by the
locating activities.
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Understanding TELUM — Spatial Interaction Model
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jobs and households.
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Motivation

= Majority of MPOs neither uses Land Use Models for regional
forecasting nor for providing input to travel models. This is
due to the lack of trained in-house personnel with experience
in land use planning®.

TELUM is developed as intuitive, interactive software
package with many user-friendly features. It is easy to
understand, provides tools for easy data entry and analysis,
and features Help System that provides instructions and is
able to guide and advise users throughout their analysis. It is
primarily developed for small and medium-sized MPOs.

* Determination of the State of the Practice in Metropolitan Area Travel Forecasting: Findings of the Surveys of Metropolitan
Planning Organizations, April 7, 2006, Prepared for Committee B0090, TRB/National Research Council
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Advantages — Why Should You Use TELUM?

= TELUM enables planners to perform regional land use analysis by
providing forecasts of employment and residence locations;

= Inputs consist of US Census data and supplemental data commonly
used by MPOs in regional planning process;

= User friendly interface makes it easy to navigate through data input,
model development, and forecasting process;

= A combination of hotlinks to internal help files, with software wizards
in a Knowledge Based Systems approach leads the user through
the many steps in model implementation;

= Integrated GIS module allows mapping of the input data, calibration
results, and forecast results.
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Transportation Policy Analysis

= TELUM provides planners with the ability to compare various
transportation improvement scenarios:

= Planners can make changes in the transportation network
between runs and observe the resulting changes in land use
patterns;

= Planners can test impacts of different project pools on regional
land use patterns by applying different sets of impedances for
the same model year.

= TELUM outputs can be used as a starting point for the trip
generation, trip distribution, and mode-split.
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TELUM'’s Role in Travel Demand
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Transportation
Network
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- Employment -
Location |
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| Demand Forecast d Flows
{ | TELUM-Res | !
~» Household - TRAVEL DEMAND MODEL
Location
Impedance Pl
(Travel Time, Cost, etc.) |

N J I TRANSPORTATION ECONOMIC
New Jersey’s Science & Technology University AND LAND USE SYSTEM (TELUS)



Land Use Model Outputs — How can they help?

Output Planning Implications

Employment Density

(forecasted for each zone and
employment category)

Household Density

(forecasted for each zone by
household income category)

Land Consumption

(forecasted for each zone by
household/employment
category)

Density Gradient

(measure of urban sprawl)

Use: estimating future payroll tax revenues, change of zoning/land use
and improvements of the transportation network to promote desired
development scenario.

Use: estimating future property taxes, change of zoning/land use and
improvements of the transportation network to promote desired
location of residencies throughout the region.

Use: provides an estimate of intensity of land utilization by households
and employment by category, indicating how land use will change as a
result of location of population and jobs for different development
scenarios.

Use: by measuring change in household density as one moves from
the CBD to suburbs can help identify trends in long-range regional
plans
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IDEU
Initial Data Entry Unit

|

DOPU
Data Organization and
Preparation Unit

l

TIPU
Travel Impedance Processing
Unit

|

MCPU
Model Calibration Processing
Unit

|

MFCU
Model Forecast Calculation
Unit

TELUM Software Modules

= |DEU - Basic information about the
region necessary to organize data.

= DOPU - Data entry and data
consistency checks.

= TIPU - Load and process travel
impedance data.

= MCPU - Self-calibration of
employment, household and land
consumption forecasting models.

= MFCU - Performs forecasts for the
baseline and user-defined policy
scenarios.
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Data Entry

IDEU and DOPU modules provide a user friendly,
interactive interface that helps the user define what kind of
data is available for the analysis region, and subsequent
data entry. Several data-checks are conducted along the
way to ensure data consistency and data integrity.

TELUM also provides tips for creating a dataset required for
a successful development and execution of a land use
model.
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IDEU Report

Summarizing the organization of regional socioeconomic data

Initial Data Entry Unit Report
ﬂma of the Region | S5 MOES | Numberofzones 103 | \
Estimated Total Population | 3390 | cumentYear [ 20 | iagvear [ 9% ]

®byType ObyTotal O None
©byType ObyTotal O None

©byType ObyTotal O None
©byType ObyTotal O None

r
Number of Household Household Categories

comenes —
Total Land Areaof the [ 265900 | -

Region

Land Use Data Available for Your Project

[ Usable B Unusable B Basic [ Commercial Bl Residential B1pieel BRSO
5 ——
© PUMS Ratio O Default Ratio
e © Empl per HH Ratio O Default Ratio
UEE s © UR Ratio O Default Ratio
Net Commutation Rate © NCR Ratio © Default Ratio
&.g.m. Jobs Per Employee @ RUPE Ratio | 1| O Default Ratio /

PRINT @
P4.40 SCREEN
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DOPU Data Entry Spreadsheet

] Microsoft Excel - 1230-2_DATAPREP_v.1.xts B=[X]
] Hle Edt Mew Inset Fomat ook Dets Window el Type s questionForhelp - _ @ X
REERSISL S B s e 2ol @8

i g g o 2 kg [ o) | 2t Replyuith chanoss. . End Revien, Jl

i TmesNewRoman v 10 | B | RIS AL RO - A - R ol S A R A M R S SR NN |

Al 2 A
ATB | c I ] I E I E I [ I H I ! I =
Land Area per Land Use (in Acres)
\Zona|  Restdeutial o dm:ial! Commarcial Stroats D“:;"I:;’:M Unusabla Land Usable
3
A 019 42841 3880.90 416395 517109
B 57159 1885 848 458.06 6500.75 22050 763684
B 86.29 5139 031 3178 378436 o101 497014
B 86978 .40 13903 421 1118 69.58 789,60
B 284 24 108.69 2614 47893 86.59 5098.96
B 6421 184 1121 156 502491 10454 enn
m 1089.66 635 52450 a99.71 20800 a1 23584
11| 2.0 1861 653 39595 2195 36084 157130
12| 24250 1883 13037 31818 2608.47 8226 394835
B 97216 .0 23394 2310 17968 210 187829
m|m s 000 w20 21933 150262 69284 543490
15| 8708 857 932 85151 262079 1557.23 00727
0 s68.24 ol 913 13702 190008 16341 12192
17 7185 009 9331 2600 473031 2590 susa
m 359.28 000 1473 20676 238129 8115 304606
m 8925 8658 24060 25852 138248 48150 205743
2| 256,72 118,62 15053 193.45 21 89406 13759
21| 573.88 000 2921 19222 270 129221 82501 [v
Data Check { Employment £ Households * Land Use { Projections /Corwersion Matric B 73 | Bl
iDmaw - s | Autoshapes~ N N [] G- As=a @0

Ready )
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DOPU - Data Consistency Report

Statistical analysis of the dataset provided in DOPU spreadsheet

e eI

Data Consistency Final Report

PERCENTAGE CHANGE _\
The percent change observed for DOPU variables befween two time periods.
Given the short span between time periods, we do not expect dramatic changes between variables.

Computation From DOPU
Regional Percentage Change in Lag to Current Total [ %%
Regional Percentage Change in Lag to Current Total |
Regional Percentage Change in Population, Current to Forecast Year 55 %
Regional Percentage Change in Employment, Current to Forecast Year 5 %
Comments for Computations Appearing in Red Type Additional Comments

LAND USE CHECK

Here we are comparing the Total Land value you entered for your region in IDEU

against the Total Land calculated from your DOPU data. Zero indicates thereisno  |°
difference between the two values.

PRINT
f

P4302
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DOPU — Map and Data Compatibility

TELUM checks for the compatibility of the dataset and regional map.

Qiaptt =]
[creckzares ~ , |
2 empestas oot Lo i T BEX]
a ;
(& e | Data Review
Hie Zone With The Larg
/ Mapping Consistency Check \

1. Did you see your region's largest zone highlighted
in MAP IT?

el No

e K /
e s | PRINT
I SCREEN
P5.7M
ﬁ:ﬁence &Technology University
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Model Calibration — Report

A summary of the model calibration report

Ed eLum

[-[O[x]
Analysis of Results for Employment

/ Employment Summary Report \
Based on your data the following categories do not have a
systematic pattern of location. Therefore, their future
location cannot be reliably forecasted.

These categories do have a systematic pattern of location and
their future location can be reliably forecasted.

AB C D E F G H I

If you wish to see additional statistical data, please click on

the REPORT button below.
\ REPORT /

PRINT
SCREEN

P6.43

s
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Calibration Results — Statistical Analysis

Analysis of Results for Employment

Relativ

determ Analysis of Results for Households

Emplo / _
ob

Analysis of Results for Employment

P

Category Plot Goodness-of Lancon Statistical Report
measured by
Best/ Worst o Land
an
c ion by Zone
] g =
ot $om
Hoemo
i |

Ol | .
SCREE \
Pess I
PRINT .
scren JING
Ped0 1
PRINT
Pagelof3
SCREEN @ =
Pe13

Heem g

FEENE S

£ oo
Observed Residentl Lond Per Employee
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Forecasting

Tracking input and output files and running forecasting model

ELT BEx]
Model Forecasting Unit

[ ™E|
Model Forecasting Unit
In each section / T B
enerated and e T -
® Model Forecasting Unit
File Check gives T —_ \
your filg 18D (e Click on the GO button to begin your Forecast

You may Continue to BL

6ol

Future Forecast Time Periods
2005
2010
@ 2015
e \ 2020

Press GO if y

This section is
minutes

@ o )
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Forecast Results

Forecast report summary tables

B recom =]
Analysis of Forecast Spaal Patterns

K Analysis of Forecast Spatial Patterns

Employment and Household growth or decl K Forecast Time Periods \

measured by

loix

Regional Percentage PERCENTAGE CHANGE Computation From MFCU
Employment Cate Regional Percentage Change in Total Households [ a0 %
R Regional Percentage Change in Total Employment [ oa% %
Eenuils AB c D E i Regional Percentage Change in Population o %

2010-2015 H 9187 ‘ 5526

5504 l 5508 | 5479,

Comments for Computations Appearing in Red Type
Household Cate

oI | HI
2010-2015 H =) ‘ 5482 ‘ 5488 ‘ 5456 |

PERCENTAGE CHANGE IN LAND USE

Regional Percentage Change in Developed Land [ tams :/"
Regional Percentage Change in Vacant Land -
\ Comments for Computations Appearing in Red Type

. OF - € /
Page2ot3 mmm}

P7.302
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Forecast Results

MAPIT generated maps of forecast growth and/or decline of employment and
households by zone

Qiiapit BEX]
[z |
[mrstaa> ’
Maplt! =0
[ o i i s o s B Ex]
Mapping Options ¥
QANTOPEI W IR OM LD S e
_— | e G tew st Soecton Tocs o
HEOQEIW (RO LT
BL = =
Difference In Total Employmeni| (= & e
St aone Tehunca BL Zonal Houshold Density
B>0-50 Jo.03-05 Total Households 2015
- s0-60 E>05-10
W i0-2s
m>2sso
msoce
Simple Densities
[Jooz-0s
E>os10
oz
[
W-s0-62
Desly [Serce] Sooctin] s u 4]
— g
Ol [ Seectin a5 ua] _ 0]
74 e bes 4
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Forecast Results

MAPIT generated maps of forecast sprawl indices

Quape Lok

| Hesmig opi

[ e g Sokction Locks Wndow Lo Qiaptet BE]

@ @D E Ok OM 2 LS | Mapping opi

e | Bl Ede Selection Tooks Window Help
ST aaq e W RO L
EmploymentWeighte: Employment Weighted Densi| =

Hoa-1 2015 B
@>io25
m>2s-s Density Gradients
W>s-2s Total Households 2016 BL
255552

<]

m 2
iy [Sotee] Seto] a2 v |

<], m 2 B
ity [Somce] o] a5 0 o] o
I 4

10:82 .69 Inches.
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Forecasting — Adding Constraints

Using on of the four types of constraints user can test different development

scenarios.
T BE]
EI u@ﬂ
__

[BET=]
|

ﬁ i S
m Model Forecasting Unit

Using
you v zef“' ;3‘:3 : i f 2010 Absolute Total Household
locat Do Y::: e i o Constraint By Zone

Year2020  © Ei Enter your constraints in the table below.

Year 2025 ~ Ej
Year 2030 ~ Ej

| copy
| CONSTRAINTS

FROM
PRIOR YEAR

|
&

P75

. @

PTSAC
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Forecast Results — Comparing Scenarios

MAPIT: mapped changes in forecast results between different scenarios

@uiapt BE]
s otrs
e T yow et gokaion Took vt

N@EIIP I ROMLE BRRBBEEDE BT QN A=)

Mepping Optos ~

Dispy [Soce | Selcton ain)
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Current Program Status

= TELUM software package was released in January
2006. It was used by the Pikes Peak Area COG in Fall
06 as part of their new regional transportation plan.
Missoula Office of Planning and Grants and Pueblo
Area Council of Governments are currently testing
TELUM. Used by Des Moines (IA) and Little Rock
(AR) MPOs.

= Software, User Manual, and Tutorial can be
downloaded from TELUS website:
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Contact

Dr. Lazar N. Spasovic ngo““m" ECoN%
. . R o

Director, TELUS Project . D

Tiernan Hall, Suite 287

New Jersey Institute of Technology

University Heights 50,

Newark, NJ 07102

=y
Unp o v

E-mail: spasovic@nijit.edu Pt
Phone: (973) 596-6420
www.telus-national.org
http://www.transportation.njit.edu

Thank you!
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